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£ nVx^o. .^Lo] tij-ujofl ^ ^ClS., £.3} 3 

ollA-jc ^ ^j-^M, HlHl^L ^^1^ 7}-^ .^(Counter doping)^ ^o)o S *j-_g. 

^ ^£7f ^ <o 

S 3c 
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^5Lz]] v\)5LB] {Method for manufacturing a semiconductor memory 

device} 

£ la D ^ £ lbfe ^sfl v\}5L2) ±x}$\ aaflHS. 

£ 2fe 3^^1*1 ^#0^ nsflSS. 

S 3a vfl*l S. 3h^ i*}-^ ^JE. 

l: «V£*I] 7]J& 2: sflJE. ^VS)- 1 ^ 

3: sflH. ^s^- 4: £31*1 

5: di*}^-^ 6: r^H^ ^s)-^- 

7: ^ N€ 8: 
9: o]^^oi^ 10: e^a>s). ni- 
11 : ^S.^ TflolB 12: -fi-^l^ 
13 ^ 15: 14: ?fio]H #3r^ 
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<13> £ i^^. tiV^^l ^H2-e1 "4i*H ^ ^ tf^ ^*\)*W)±r #2fl 

4=1 W <?H3 -B-^lf ^ & "flil^ >h*H ^ 

<u> ^tilr^o.^ #sfl^l «fl2.el ^>fe dH^f *i#*H 3R> *Hs.e] ^ <H3H^, ^1 

±+ ^ ojs^^^^ 711 ojE^ ^KHot electron)7|- 

(Injection)^Hl 44 ^S^slJl, ^47} ^ (Discharge) ^Hl 44 ^4^14 

<is> ^ 7 ]4 z> ol o]^o]^ p,!^ ^ ^olH^l- ^ 

# £71 ^«fl ^ ^Slofl^ ^l^^H ^£7V ^ ^-^^nVol 

*H^4; J=^4^4 ^*}<?H ^S)o) ^H *1^<H <3«: 

*}?!4. 
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<16> pig 7}&^r A}-g-S>^ CMOS 4ix}tz AA 4^ £€^7} ^<£Q H# ^4 

444 nmos ^ pmos ^4^44 ^n^^^^ife S^S-g- 

4*11 P^4 £^B7> ^£4. zi&m PMOS B€4^44 ^-r- ^13: 4^°H4 ^4 # 
144* 444 ±SL^ ^ ^.3)1^^1 ^4 £^E5] ^(Transient 

Enhanced Diffusion; TEDH 4*11 44E- *fl^(Buried Channe 1 ) 4 4 ^7>£l 
4 £-^444 ^-o>^^ ^^-ol mH§€4. °14^ &4 444 44itr 3144 £4 

OIH -^444 WD], ^44"4 4*fl4^T ^ oll . ^o. ^ 

4 4fe 43-§-°l 5*4. 
<17> ^CH':- sfl^. 4:444 ^Sj-^-i- 4-8-*H 4^1 3.7]$ 

^€4* ^W^, ZL ifl^-ofl £4£44# *§^4. CMOS ^41-^4-4 4*fl ^ 

^€ ^$4^44 £444^ ^v}7] 4*fl P^4 
4 S^-g- 4^ ^tb4. ojnfl, MM0S S 31*1^44 Bll ^44, 

4e]H 4^ 4fe PMOS I^l^s] 4^1^ 4^ 34* <£4 44 4*A BF21- ^ 
°J^4. 4^F- ^-£4 € *14 4 ^44 ^ 444 wVEafl 7l^r #ofl ^444 4 #4 
^s]^-ir 1)44^ 444-444^4(LPCVD)4-^ 444/444/444 o]^o] 

4fe 0N0 -fr^lnV-g- uflH.^ >t 4^1 P}iat ^44: T ^#4 ^ 

444 44*fl4, #44^t 4 4^44"4# *H44^, ^5\sL 444 «V 
H*H 4# ^-ofl Jl44-g- ^$4^4 4 444-§" ^$4^44 TllolBl- ^444 4*fl 
7])o]E AV^nV^ ^5]Aj^S*^- ^^^4. 4^ 4434 f-2fl4 ^lS-4 ^44 

^4^1 44 ^ 4*84-4. 
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<18> neU-ll ^7lSf ^ #Efl£) ^12: °l-g-<?}^ ^^^oj-^. 3.^7] ^ ^ 

7> ol iH^ *|-^ oil ^ (SRAM) £ lbTr 5L-&S>\ 143 

tMl7f g-£- #sfl4l »fl5Le) di7l-Sl ^ ^4^4, <^sj](SRAM)4 ^ ^fl^ 

°1 €■ ^-?-(^A)^ ^1 S7l(^ bHM s-f- -S-^^sl ^^ol *7fl i4E}\+ w]-^, t 

51141 ^11 ^4- ^^Pl Aj^j 444^ n S V ^ &4- #Sfl3 

pilael i43 £ 24 $n o] si #31 ^^H^sl §-^*i<y- flS 1-5-^^1-711 
44^4. . 

^, ^1, °J:^€ iR^ 5Hr H^4^4^ ^-g- o^tII #€-4. 

<20> tt)-^ ^. tiVH^l 71^51 ao^l ol^ol^ ^ ol-^ ^oj 

Al tij-rt^l 7l^ a^-^-ofl TllBl^^ i^B^ 5>-^^-A]-ol cS. #7l 

4^ *ll^ *r #5^1 *\}3-Z) £43 7)13: *11^Hr mi ZL 

<21> ^-71^ ^*>7l W £ a>£^l 71^ ^T^E] ofl B^lf- 

^ A oM B^l ^^uf-o. tg^*Rr ^711^, ^>7l ti}£^l 71^ #6fl ^ 

#5|-4# * ^3 4^h» ^l-§-*v ^-*fl 4lr ^3 ^ 

# ^§Kr #7114, ^7l ^£1^ *H4tl: ^ 3*11 #4^41 El^^rst-^ ^ 4 

1 #5^3^S: ^^jr sflE^^H ^5L5l f *}<*°1 Aj-71 tiV^^j 7]3& ^H) S.^^ 
7ll 0 lmi- ^7114, t^i 4 VJ f^°fl -^#^14 ^ Tfl 2 #5^Sl#M; ^ 
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sflEi^H 4 *K£*fl 7}*& ^Hl ^1- 7flo]B# ^*Rr #3]^, 

sj-ol, A o v 7l 1-1-^ Hi(N 2 ) 0 H, 30 ifl*l lOOKeV^ oflu].^ ^ 1E13 ^ 

A 5E14 ion/orfS] .V.^.tA?. ^<$$JL, #7} f^fe 900 tfl*] 1100°C£) -^JE ^ 

=g£(N 2 ) ^7loflAf5 ifl^ 30^°> -g^fe'^ s^o.^ 3.4. 

<23> ^-7] <>1££- BF2<>H , 10 vfl*l 50KeV^ oflvi*] ^ 1E11 ifl*| 1E14 

ion/of^ £2f£S ^^-S $4. 

<24> ol^> > ^Jf£l $^z>\d\ £ M}-^ AV^^l ^^^7]^. 

<25> £ 3a ^fl*] £ 3h^ § 4^. #efl3 ^]5Le) 4i^>s] Tfla Q*$Z}7) 

^7>o] cl-iS£ol4. 

<26> £ 3a# #2:^, *ll5L£] € ^ !&5=3| 7]&(1) sflu 

#$W2) £ 3flH ^sKK3)-^ $W * ">^3Lf- *B-tH BflE^ 

^JL, 7l^-(l)^- 4^ Sol <bl^H 37]5] B^^l(4)» 
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' £ 3b» #2:f>^, #7j B 3*1 (4)7]- nfl^Jt^ #*fl ^-tL^o)] AVs!-^ $W 

* sg^r^al, *Ht€ sfl£L ^Sj-sv ( 3) ^ sfls a>^(2)# .^7)<5H #71 m€*l(4) 
^>^-sl^-(5)^l ^#£l-£^ PMOS B€^l^El7f ^#s| *l<*»ofl ^ ^ 

3^ 1^- ^<5}7l #n #7l a>^^ 7^(1) #0|1 ^^(6)# *§W3L 

^ n>^H» °l-g-*> ol^og ^Al^H #^ NH(7) ^ N€(8)-i- ^#t!:4. 

°H, °1#^ £?1B(P31)7> £ 4*11 EAl^ w><2]- ^ol tiVtr^] 7l^(l)Sl 

oil 7 ))^|^£)^ 1 ;-]l i C « «2f ^o] TflE^sl^ <#ol ^71 nfl^-ofl g-B^o]- ^.g. 

°1£(BF2) ^<Q*\ ^l-^Ei ^(Counter doping)^ ^o]o £ ^^.^ oiq. 
<28> a]-^ N€(7)-8r 5E12 vfl^l 5E13 ion/cuf S^^l P31# 1000 2000KeV^l 

oflH*!^. ^<y<?H ^#*M, #7) N€(8)^r 5E12 xfl^l 5E13 ion/ciif H^^l P31^ 500 
ifl^l lOOOKeV^l ^lLi^lS ^r°J*H ^W^f. °H, SL&^Z] *fl ^ (Channel ingH # 
^l^S^- 3 v)l^l io°°l ^Aj-z}-_o^ 

<29> £ 3c# %^>^, #7l ti>H^l 7^(1)51 ^olofl ol^-g. ^oi^v * 

#7l 1(7 ^ 8H ^£ °1^8- #^^17H #71 o]4-<>\ ^^o] ^^SL^ 

^ 1^51^5-^ ^-71 tiVt^l 71^(1)^1 a°Hl °1£°1 ^ 0 d£ 

°J#(9)°1 ^#5}cK #71 °1£ ^#(9)^ ^^51 #7l ti_V£^l 71^(1) 

S^Jf^l 7l]E^^ H^H(P31)7> ^-#51^ SVfe %#« 0 V^^ <*j^-§- ^Tfl 

<30> a o V 7 ] o^O.^ ^4i(N 2 )# ^l~g-*H t 1>£^1 7l^;(l)Sl S^ofl TflE^ 

^ £#H(P31)£l ^ofl ^oi^es. 30 lOOKeV^l ofl^^ ^fVt}. o^, £^ 
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^-gr te^l 7]&(l)o] wl^^^^l 1E13 ^*1 5E14 ion/.aifP..?- S^S}JL, £^ 

<3i> it^r 900 1100 1 51 ^£ ^ ^£(N 2 ) &$M°1M 5 ifl*] 30^ 

*Ja1*H, ^H^CLamp up) 50 KXTC/secS 

<32> £ 3d* #7} ^3.Q ^9K6)-a- ^11^ tb ^ ^-7] 7l^(l) tfofl 

Bl^v^(io) ^ #^^^^(n)o. ^>^6. s *$^*}3i .3flE^^H A o^l 4s.el 4 
7i^r(i) >s-ofl »Hmai)# °H, ^$\s. b\ 

^5^(10) ^ #Ej^t^fKll)£ 7fl0lH(ll)# <§^«l-7l 3flE^ 

<33> -# 7 ] E^^4(l0)^r f ^*>7] HF ^ SC-1 -g-^# °l-§-*H ^"£^1 7] 

#(1)21 * 750 tfl^l 800°C £5^1*1 ^i(H 2 ) ^ #£(0 2 )# # 

^#3^^o_S El^^(10).-i- aBlJl 510 vfl^l 550 °C -BrS. ^ 0.1 vfl^l 

3.0Torr^l ^ 2:?HH SiH 4 Si 2 H 6 s}- ^-8: 7>^^- POCI3 i&fe PH 3 

7>>if- ol-g-^v 7^^7l^2}-(LPCVD)^^-S. JEHS (Doped) #s]^HlS-# 700 A o]^ 
s] ^1S #3^^#(11)^ 

<34> ■ J£ 3e ^ £ 3f-& #*ll ^M^l ^ ^SW^S^/^ #3^.2.3. 

°l-¥-<H*l 0N0 -fj-#*im(12)4 TflojHS #^&)-&#(13)# 

4. £. 3efe ^12-Bl € *1^4 £*1?H, H 3ffe *H-£- H^RK}. 
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<35> ^-7] s}Jf ^ AHq-^KO; gl0 ^ 850 £rS. ^ 1 ifl*l 3Torr o]^> 

^ ^£ #3 DCS(SiH 2 Cl 2 ) ^ N 2 0(2^r NO) 7>^1- iiiS ^l-g-*> 

7l^-#^(LPCVD)^^.S ^^31, ^-71 ^^-^ 810 vfl*l 850°C^ ^ 1 

3Torr ^ <y-^ 2^0^ Si 3 N 4 4 N 2 0(JE^r NO) 7>i# iiiS ol-g-*V ^<y-s|- 

^-7l4 v ^(LPCVD)^il^ *§W}. 

<36> a g v 7 i #s]^eisa(i3)^ 530 1^^} 550°C ^ lTorr ^1*}^ ^ ^7d<>lH 

SiH 4 HL^ Si 2 H 6 ^ ihiLi 7}^ PH 3 71-il- o|-g-*V 7-]^5l-4}-7l^3|- 

(LPCVD)^^S ^W". 

<37> 5. 3g# %^}^, € *j^H ^^»>J'. ^r£3lS. *]<*j^ 

^-^^1^(12)4 #el^s]^#(13)# ^TRlcf. o)^i ^^^>7l PM0S 

H^1^7} <8.^^ ^ifis)^ ^l^^l tiV^^l 7l^(l)<^l ^*m(Vt) S^-g- 

Til 

<38> f^^CVt) ol^O.sl^r P^ €" BF2# *HMH , 10 ^ 

*1 50KeV5l ofli^) 1E11 vflx] 1E14 ion/cuf^ ^^-5], 

o] ^s]£^ 3 10°^ ^Aj-Z^-O.JL ^oi^cj. 

<39> 5L 3h^ 5. *1^H -E^-g- B^M^i 7^^-g- H^^l^l- ^^^}7) 

#n 5. 3g^ #3HH ^-7} tilHxfl 7l^r(l) *M TflolB ^^"(14) ^ §5h^5h^# 
(15)^- ^^l^, TflolH oj-g-^r ^ a]z|- ^ JUL 4V7) 

^^^(15) ^ Tflol^ ^SKMU)^ sflE^H H^^l^E^ TllPlm #^M: 
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<40> o)^i ( H^o] §efl^ £7}<2] f-^l ^ ^ 

<4i> e 7]^ a°Hl °l^°J#-t- *S^*H € 

<>l-£ ^ *1 7]^ S^ofl TllE^^ 5L^B(P31)^1 ^^KH « o v^^^s. 

tiVi£^ 7l^S] S^^ TflEi^^ £?iH(P3im ^7ll SKKTED) 

SH, W^Ji, ^ti^H 7^E|£^^ ^o) xj-g-tl" 5^1, f^E] 2)-^ofl 

olfil^- JE£H(P31)^ 7^0] oq^^cs. f-^^oj- ^-g- oj-g-o) ^.j£ 7l . 

^°^}t]) 4eH ^€ ^151^ 4i7}i-. *)|^ 
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1] 

^- ^#*1-JI SflEi^^H iS*]^ #7] >J]-Sx-|l 7j# #ffl #SU 7fl°lB# ^ 

#31 #-£^1 -fi-#3m ^ 31 2 * sJl^^s-H ^-71 nils 

3 H #£31 7^ #*|| §11 7]lolm# ^*Kr #7^, 

^^ilL ^7] *>-£3l 7l*0fl &^#t i^-g- o]^^- ^oj^ 

#7] x]^^ tiVs^] 7]^ >*H t))o]e AV^nv ^^13 ^^s^o. ^ 

^ *}5L3l pfls.^ ±x\S>\ 
2] 

31 1 %H1 ^t^^i , #71 >3&s] ^£ N€4 #7l Nl 

N^S <3^-<3# ^4 sKr «]:5L3l ojlsiel i7>>$l *fla wj-ig. 
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3] 

Til 2 %H1 &o^ f ^ NH£- 5E12 Lfl^ 5E13 ion/cuf J£^$l P31^g- 1000 
vfl^] 2000KeV^ ^^H, ^7) NH£t 5E12 xfl*l 5E13 ion/cuf 

^1 P31-I- 500 ifl*] lOOOKeV^ ^<^H W§ffr&.$-$r ^SlS, ^ #5.31} 

4] . 

5] 2<>H o)£-4 * ^& g ^*R? ^74) 

» cl ^f*Rr sfe #J£*H ^fl-E-S] 4^1-3 *fl£ 

5) 

711 4 %H1 &°H, #7] o]^ ^(N 2 )°H, 30 vfl^l lOOKeV^l <*)IM*1 ^ 

1E13 ifl*] 5E14 ion/cuf^ ^^SLS. ^£^1] *|)£.ej 

6] 

711 4 * 0 H1 ^-71 ^ 900 HOOICSl ^S. * ^(N 2 ) ^ 

7HH 5 302^ 4H3*r ^-g- $>fe tiVS^ll ^H-^ £7>^l Tils 

7] 

^1 1 %H1 5&°H, #7] T^AV^DKg. ^^t}7] *H HF £ SC-1 -g-^-i- 
«H #71 tiV£^l 71^ Afl^^ #311- Cl i^Kr ^ «V£ 

xfl OH Jg. Si ^ 
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8] 

all 1 IN 3X°]*\, .^71 B] 750 tfl*l 800 °C ^51°lH ^4l(H 2 ) ^ 

.(0 2 )» #5^3-2.3. ^^Sjfe ^ ^SLS. ^ «K5L*ll ufls^ 

9] 

all l IN &<>H, A oM ail 1 510 vfl^i 550t ^ 0.1 vfl*l 

3.0Torr^ #3 2?HH SiH 4 Sfe Si 2 H 6 ^- poci 3 SEfe PH 3 

7fi« oj-g.^. ^^^-71^^0.5. #3 0.5. ^ «VE*]1 i 

7>5l ^2: 

l^tt 10] 

all 1 IN ^ 2;#sl^Bj#4^ 530 vfl^l 550°C * lTorr o]^} 

^ ^ SiH 4 SEfe Si 2 H 6 ^- #-8- -i^-g- 7>^s} PH 3 7fif ol-g-^V *) 

^«l-7l^#^ 74^. ^o.s ^£^1 ^2-Bl ia}^l alls ^ . 

11] 

all 1 IN ^ v 7l ^£<£ 2:^-8- °l-&-^ BF2°H , 10 50KeV^l 

^ 1E11 ifl*l 1E14 ion/arf^ £3^,2,3. ^SItt ^K 1 - 0 -^ ^ #H*H iS.e] 
^12 
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[i la] 




v -0.95 ; 

lb] 

Vt ■■; 




i n_ic 
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[£ 3a] 



3b] 

I MM I 



3d] 



I I I I 




[51 3c] 

i i nil ii i i 
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9 10 
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[5- 3g] 

Vt £3£ <>1* 

I I I I I I I I I I 
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[-£ 3h] 
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